(above the 75 percentile) maintained this tendency up to, at least, the age of 36 months. The comparison the interaction between multiple environmental and genetic factors. Of these, BP sensitivity to dietary sodium between SBP and diastolic BP (DBP) according haptoglobin phenotypes demonstrated that SBP was systemintake has been one that has been investigated in adults but not in children. The aim of the present study was to atically higher in allele 1, with apparently an increasing tendency with age, although the differences did not investigate, prospectively, the BP profile in relation to different genetic and hormonal factors, in the first 3 have statistical significance. The comparative study between haptoglobin phenotypes, with correction for years of life. Population and methods: Thirty-nine children born at the covariates fractional excretion of sodium and potassium, showed that allele 1 carriers had significantly term following normal pregnancies, with uncomplicated neonatal periods, were randomly selected to take part lower plasma renin and urine aldosterone and cAMP concentrations than allele 2, but dopamine excretion in the study. BP, weight and length were evaluated every 3 months from birth to 3 years. At the age of 12 months, was found to be higher in allele 1 than in allele 2. There were no differences among variables relating to family haptoglobin phenotypes and plasma active renin concentration were determined as well as random urine history of cardiovascular disease. Conclusions: There was an early tracking process of BP evaluation of aldosterone, cAMP, dopamine and digoxin-like immunoreactive substances (DLIS). Family values from the first 6 months of life which persists through, at least, to the age of 36 months. Differences history of cardio-vascular diseases was also recorded. Results: Systolic BP (SBP) demonstrated a gradual in sodium handling between haptoglobin 1 and 2 phenotypes were already present in early childhood, although increase until the age of 6 months with little variation up to 36 months. Tracking of SBP values was also no significant repercussion in BP values could be demonstrated in the 3-year duration of this study. observed from the first year as infants with high values Keywords: infant blood pressure; haptoglobin phenotype; BP sodium sensitivity diets since early life adopting as a reference the low
Introduction
sodium content of breast milk. 8 Blood pressure (BP) regulation depends on the interDifferent BP sensitivities to dietary sodium intake action between environmental and multiple genetic have been described in adults with a tendency to factors. 1, 2 It is widely accepted that dietary sodium gradually increase with age. 9,10 Although sensitivity significantly affects BP values in the adult, specially to sodium in early infancy is unknown, its presence in western and industrialized countries.
2-5 So far, to can be accepted as it is genetically determined. 11 It our knowledge, there are no prospective studies in is also possible that under favourable environmental infancy which investigate simultaneously, feeding conditions it may have phenotypical expression habits, hormonal parameters and genetic factors in even in the first years of life. 12 Weinberger, 11,13,14 and the determination of BP values in this age group.
more recently other authors, 15, 16 have demonstrated However, international scientific associations and a high sodium sensitivity associated with the presparticularly the European Society for Pediatric Gasence of the allele 1 of haptoglobin in contrast with troenterology and Nutrition (ESPGAN) and Amerthe resistance observed among the allele 2 carriers. ican Academy of Pediatric nutrition committees 6, 7 Some investigators observed that the use of high have been recommending the use of low sodium dietary sodium in childhood does not have a determinant effect on the development of hypertension later in life. 17, 18 However these studies do not evalu- 
Results
odology and techniques used were those recommended internationally. 19 Height and weight Descriptive analysis of the parameters evaluated were recorded for each child and compared to reference standards of the National Center of Health Statistics. 20 Body mass index was calculated 21 and comNutritional condition: The results of the means for pared to Hammer's charts. 22 height and weight as well as body mass index (Table  1) show an adequate status of nutrition with most (2) Blood pressure: BP was measured by oscilloof the children situated in the interval between 50 metry using a Dinamap Critikon monitor (Tampa, and 75 centiles for age and sex. FL, USA) with appropriate cuff sizes for each individual as recommended. 23 BP was recorded in the Blood pressure: Systolic BP (SBP) demonstrated a right arm, at the heart level with the child seated gradual increase until the age of 6 months, then a in the parents lap or in the supine position on the tendency to stabilize with little variation up to 36 observation cot. After a 5 min rest period, four recmonths ( Figure 1 ). Diastolic BP (DBP) had stable ords at 2-min intervals were obtained from each values from the first 6 months of life. child. The first reading was rejected and the mean of the three subsequent readings was taken as the final value. Determinations from children agitated or Hormonal and biochemical variables: The results crying were not considered. BP values were comof the hormonal factors investigated showed a wide pared to the Task Force charts. 24 variation, although the mean values were similar to those observed in adults using the same tech-(3) Laboratory investigations: Urine and blood niques. 28 As can be observed in Table 2 a wide varisamples were obtained from children at the age of ation was also seen in the values of sodium and pot-12 months for the following investigations: assium fractional excretions. (a) Haptoglobin phenotypes by a modification of the method using electrophoresis in poliacrilamGenetic factors: In the study of haptoglobin phenoide gel. 25 types, 27 individuals were found to be carriers of (b) Plasma active renin and urinary concentration allele 1 (phenotype 1-1 (n = 1) or 2-1 (n = 26)), and of aldosterone, cAMP, digoxin-like immunore-12 of the allele 2 (phenotype 2-2). active substances (DLIS) were evaluated using commercially available kits. Free urinary dopamine was measured by fluorometry with a modiRelationship between the variables investigated fication of the methods of Comroy and Bohuon. 26 The results were expressed in mcg or The correlation coefficients observed between the results of BP and biological investigations perforpg per gram of the creatinine concentration in the same sample.
med is shown on Table 3 . excretion was found to be higher in allele 1 than in allele 2 (Table 4, Figure 2) . A similar comparison between SBP and DBP in both phenotypes demonstrated that SBP was higher in allele 1 phenotype in every age group, although the differences did not have statistical significance (Table 5) .
The results of BP, plasma renin concentration and urinary excretion of aldosterone, cAMP, DLIS and dopamine, were not significantly different in individuals with a positive or negative family history of cardiovascular disease (Table 6 ). 
Discussion
The present study includes only infants born at term ship has been reported between weight at birth and prospective evaluations of BP values, although the underlying mechanisms of this association remains unclear. 31, 32 Some authors have demonstrated that BP sodium Breast milk has been considered a protective fac-*P Ͻ 0.05; **P Ͻ 0.01.
tor for hypertension which persists beyond weaning. This protection is most probably due to the low sodium content. 33 However, in our study we could not demonstrate any beneficial effect on BP that Comparative studies between different variables could be reliably related to breast feeding, a result that although not consensual, is in agreement with The comparative study between haptoglobin phenotypes, showed that allele 1 carriers had significantly other authors. 34, 35 In addition, the intake of the main nutrients, such as sodium, potassium and calcium lower plasma renin and urine aldosterone and cAMP concentrations than allele 2, but dopamine per se, did not appear to influence in any significant tor with renal origin) 37, 38 was observed (Table 3 ). These findings suggest that a sodium sensitive tendency is already present at the age of 12 months. This observation, has not, to our knowledge, been reported in infancy.
BP results at 12 months were not significantly different in allele 1 and 2 carriers, but at 24 and 36 months there was a clear tendency to higher values of SBP in the allele 1 carriers (Table 5) . Such results appear to confirm the existence of sodium sensitivity behaviour, already present in the first year of life although the phenotypic expression with significant elevation of BP could be a late event.
Of relevance was the observation from tracking tendency up to the age of 36 months (Figure 3 ). This tracking, usually mentioned in the literature, way the behaviour of the hormonal and the BP appears to start in the first year of life as confirmed by the present work and might represent the early values.
The negative correlations registered between expression of some genetic factors.
39-44
The wide variation of results of all the hormonal FENA, renin and aldosterone have been previously reported in adults. 36 It has also been established in parameters reflects the interaction between genetic predisposition and the action of environmental facadult studies that there is a significant correlation between sodium intake and BP, 36 which is not tors, namely sodium intake. In fact the high correlation observed between the parents' and children's known to be present in infancy. In the present study we could find a significant positive correlation plasma active renin concentrations confirms this family predisposition which could be due to combetween FENA and SBP (Table 3 ). The analysis of hormonal variables according to the haptoglobin mon genetic or environmental factors.
45
The results appear to confirm that at the age of 12 phenotypes showed clearly lower concentrations of renin, aldosterone and cAMP (significant difference) months there is already a clear association of environmental factors, namely the nutritional ones, in the group of haptoglobin allele 1 carriers (Table 4, Figure 2 ). Furthermore, a significant negative corwhich modulate, perhaps through some or all of the hormonal systems investigated, the phenotypical relation between BP and dopamine (a natriuretic fac-237 Table 6 BP and biological parameters at age of 12 months in relation to none (0), one (1) or two (2) family history of cardiovascular disease (mean for each group and P) (n = 39) The family history of cardiovascular disease, per se, does not allow identification in the age group evaluated, the children at risk of future hypertension. Further re-evaluation of this cohort is planned at the age of 5 years. at least, to the age of 36 months. such a difference could not be found in terms of BP. ent.
